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DIPHTHERIA IK SCARLET FEVER.
The a s s o c ia t io n  o f  d ip h th e r ia  and s c a r le t  fe v e r  in  th e  
same p a t ie n t  i s  one o f c o n s id e r a b le  in t e r e s t  and th e r e  i s  
a lrea d y  a f a i r l y  e x te n s iv e  l i t e r a t u r e  on th e  s u b j e c t , but 
more p a r t ic u la r ly  from th e  p o in t o f view  o f  p o s t - s c a r la t in a l  
d ip h th e r ia . There are a ls o  some o b se r v a tio n s  w ith  regard
icMCr-
t o  th e  p ercen tage  o f  sc a r le t^  p a t ie n t s  who,on a d m iss io n , 
can be shown t o  harbour th e  d ip h th e r ia  b a c illu s^  but none, 
so  fa r  as I  am aware, in  regard  to  th e  e f f e c t  o f  th e  
com bination of th e  two d is e a s e s  on th e  p a t i e n t .  As 
th e s e  o b se r v a tio n s  are somewhat s c a t te r e d  and do not d e a l  
w ith  th e  su b je c t  as a w h o le , i t  seemed th a t  i t  might be 
o f v a lu e  to  c o l l e c t  th e  v a r io u s  f a c t s  to g e th e r  and t o  add 
to  them some fu r th e r  o b se r v a tio n s  on th e  a s s o c ia t io n  o f  
th e se  d is e a s e s  as seen  at t h i s  h o s p i t a l  during th e  past 
t e n  y e a r s . The su b je c t  n a tu r a l ly  f a l l s  in to  th r e e  
s e c t io n s : -
(1) A sso c ia t io n  o f s c a r le t  f e v e r  w ith  d ip h th e r ia  b a c i l l i
on ad m ission  t o  h o s p i t a l .
(E) P o s t - s c a r la t in a l  d ip h th e r ia .
n
(3) Methods o f  d e a l ig  w ith  th e  above in  h o s p i t a l  p r a c t ic e .
-  E -
(1) ASSOCIATION OF SCARLET FEVER WITH DIPHTHERIA BACILLI 
ON ADMISSION. I t  i s  g e n e r a lly  known th a t  a sm a ll 
p ercen tage o f s c a r le t  f e v e r  p a t ie n t s  on adm ission  to  
h o s p ita l  are found t o  harbour d ip h th e r ia  b a c i l l i  e i t h e r  
in  th e  th r o a t or nose or in  b o th . An even g r e a te r  
p ercen tage harbour Hoffman*s b a c i l lu s  accord in g  t o  Pugh 
and G arratt and Washbourne and i t  has been th e  e x p er ien ce  
at t h i s  h o s p ita l  th a t  t h i s  b a c i l lu s  i s  v ery  commonly 
p resen t in  c u ltu r e s  from  th r o a ts  o f s c a r le t  p a t i e n t s .
As th e re  i s  no ev id en ce  th a t  t h i s  organism  i s  path ogen ic  
or r e la te d  t o  th e  d ip h th e r ia  b a c i l lu s  (Graham Sm ith) no 
fu r th e r  m ention w i l l  be made o f i t  h e r e , excep t as w i l l  
be seen  la t e r  i t s  a ty p ic a l  form# ftn- GVen g r e a te r  
d i f f i c u l t y  in  d ia g n o s is  in  s c a r le t ,^ p a t ie n ts  th an  in  
u n coftp lioa ted  d ip h th e r ia .
fcvfir
The p ercen tage o f s c a r le t^ p a t ie n t s  showing th e  
p resen ce o f B .d ip h th er ia e  on adm ission  v a r ie s  c o n s id e r -  
:a b ly  accord in g  t o  d i f f e r e n t  o b se r v e r s .
G oodall found 4.7% In a s e r i e s o f 418 c a s e s .
Sverensen ** 8 . 5 X  " It tt "1547 tt
G arratt & Washbourne • 11 It « 6 6 6 tt
Report M.A.B. found 5.41;? " n tt " 203 tt
Pugh ** 4.76% " It It " 418 tt
Cumpston ” &.B% « tt tt "1017 tt
W illiam s examined th e th r o a ts
ftfvcr
o f  53 s c a r l e t .c a s e s  some
t im e /
-  s -
tim e a f t e r  adm ission  and found d ip h th e r ia  b a c i l l i  in  11 . 
Beggs (quoted by Ashbourn & G arratt) found d ip h th e r ia  
b a c i l l i  in  th e  th r o a ts  o f 51 out o f 140 c a se s  o f  s c a r le t  
fe v e r  exam ined, but h ere  a ls o  th e  exam in ation  was made 
at v a r io u s p e r io d s  a f t e r  th e  ad m ission  o f  th e s e  p a t ie n t s .  
M oreover, p o s t - s c a r la t in a l  d ip h th e r ia  was at th e  tim e  
p rev a len t in  th e  wards and 14 out o f  th e  51 c a se s  e x h ib ite d  
c l i n i c a l  ev id en ce  o f  th e  d is e a s e .  RanXe (quoted as 
above) at Munich found d ip h th e r ia  b a c i l l i  p resen t t o  th e  
e x te n t o f  5 2 .
I t  i s  ev id en t from th e s e  f ig u r e s , t h a t  o n ly  a sm a ll  
p ercentage harbour th e s e  b a c i l l i  in  th e  th r o a t on 
gwimission but^ that when exam in ation  i s  made la t e r  on in  
th e  course o f  th e  s c a r l e t ,  th e  p ercen tage  becomes v ery  
much g r e a te r  -  as would be e x p e c te d .
When th e  nose i s  examined c u l t u r a l ly  th e  number o f  
c a se s  accord in g  to  a l l  o b serv ers  i s  h ig h e r .
M.A.B. Report in  a s e r i e s  o f 202 c a se s  12.37%.
Bmgh " ” " 418 " 8 .6 ^
Cumpston ” " 165 " 12.72%.
W illiam s examined 141 c a se s  o f s c a r le t  showing n a sa l  
d isch a rg e  and 57 were found to  harbour d ip h th e r ia  b a c i l l i .  
Of th e s e  c a se s  36 were fouxid on ad m ission , 7 occurred in  
f i r s t  w eek, 3 in  th e  2nd, 4  in  th e  3rd , 5 in  th e  4 th ,  
and 1 each in  th e  6 th  and 7 th  w eek s. Todd found 51
o a ses  o f rh in orrh oea  subsequent t o  s c a r le t  fe v e r  t o  be 
a s s o c ia t e d /
— 4 —
a ss o c ia te d  w ith  t h i s  b a c i l lu s  out o f  365 c a se s  at th e  
London Fever H o s p ita l .
fcvev
S c a r le t^ p a t ie n ts  have a ls o  been found t o  harbour th e
b a c i l lu s  in  d isch a rg e s  from th e  e a r . O torrhoea i s  not
as a r u le  p resen t on ad m ission  but fo l lo w s  th e  acu te  s ta g e
o f the d is e a s e .  W illiam s examined th e  ear  d isc h a r g e s
o f 68 p a t ie n ts  and found d ip h th e r ia  b a c i l l i  in  e ig h t  (one
on adm ission  and th e  rem ainder su b s e q u e n t ly ) . Out o f  40
c u ltu r e s  from  ear  d isc h a r g e s  o f  s c a r le t  fe v e r  c a se s  in  both
acu te  and c o n v a le sc e n t wards^ Forbes found in  32 b a c i l l i
m o rp h o lo g ica lly  in d is t in g u is h a b le  from  d ip h th e r ia . H is
o b s e r v a t io n s , how ever, were made when th e  number o f  c a se s  o f
p o s t - s c a r la t in a l  d ip h th e r ia  was at i t s  maximum, at th e  end
o f  November and th e  b eg in n in g  o f December. The b a c i l l i  he
s t a t e s  have not u s u a l ly  been found in  th e  ear  d isch a rg e
in  th e  f i r s t  few days i t  i s  p r e s e n t . The e a r l i e s t  day was
th e  secon d , and t h e i r  presen ce on th e  f i f t h  day was common.
out o f  7
Of o th er  o b se r v e r s , Gordon found th e  b a c i l l i  in  5 * c a se s  o f  
s c a r le t  f e v e r  w ith  d isc h a r g in g  ea rs  and Graham Sm ith found  
7 out o f 10 c a se s  o f  ear  d isch a rg e  t o  harbour organism s 
m o rp h o lo g ica lly  resem b lin g  d ip h th e r ia  b a c i l l i .
During the past t e n  years reco rd s have been kept in  
th e  ward jo u r n a ls  at t h i s  h o s p ita l  o f  a l l  c a se s  who on 
adm ission  were foudd t o  harbour d ip h th e r ia - l ik e  organism s 
in  th e  th r o a t .  No sy s te m a tic  exam in ation s have been  
made/
— 5 —
made o f  t ie  nose or ears^and o n ly  s in c e  th e  w in ter  o f
1914-15 were r o u t in e  exam in ation s made o f the th r o a t s .
I  have examined th e  c l i n i c a l  n o te s  o f a l l  th e s e  c a se s  and 
have exclud ed  th o se  who showed on ly  th e  p resen ce  o f  
B.Hoffmanni or who were adm itted  a f t e r  th e  acu te  s ta g e  
o f s c a r le t  f e v e r .  The fo l lo w in g  ta b le  g iv e s  th e  r e s u l t s  
o f th e s e  ex a m in a tio n s. The y ea rs  correspond w ith  th e  
h o s p ita l  years from  1 s t  June t o  3 1 st May.
Y early  P r e v a le n c e .
Year. a c a r le t  C ases I C ases harbouring
a d m itted . d ip h . b a c i l l i . a d m iss io n s.
1910-11 1768 17 .9 6
11-12 1222 7 .57
12-13 1260 25 1 .9
13-14 1930 22 1 .1
71 -  1 .1 ^ .
14-15 2455 32 1 .3 T r a n s it io n  y e a r .
15-56 2425 35 1 .4
16-17 1181 55 4 .6
17-18 475 11 2 .3
18-19 512 23 4 .4
19-80 1548 56 3 .6 1915 -20 :6135 :180  -  
2 . ^
Of th e  14 ,7 7 0  c a se s  adm itted  during th e s e  10 y e a r s ,  
283 are recorded as harbouring organism s m o r p h o lo g ica lly  
in d is t in g u is h a b le  from th e  K leb s-K o eff1er b a c i l l u s .
From/
-  6 -
From 1910-14 no r o u tin e  c u l t iv a t io n s  were made on 
adm ission  excep t from th o se  c a se s  who showed d e f in i t e  
d ip h t h e r it ic  membrane on th e  fa u c es  or whose throatSy  
w h ile  not showing t h i s  d e f in i t e  e v id en ce ,w ere  " su sp ic io u s^ .  
During 1914-15 r o u tin e  exam in ation  was in tro d u ced  and has
been c a r r ie d  out ever  s in c e .  The c u ltu r e s  were ta k en
\
on th e  day o f  ad m ission  or in  some c a se s  on th e  day fo l lo w in g ,  
th e  medium used  b e in g  s o l i d i f i e d  serum . Thë growths were 
examined th e  fo llo w in g  day by means o f  smear p rep a ra tio n s  
s ta in e d  b y N € iss€t’s method (London m o d if ic a t io n )  .
I t  w i l l  be seen  from th e  above ta b le n t  hat th e r e  i s  a 
co n sid era b le  y e a r ly  v a r ia t io n  in  th e  p rev a len ce  o f  
d ip h th e r ia  b a c i l l i  in  s c a r l e t .  As would be e x p e c te d , 
s in c e  r o u tin e  exam ination  has been  c a r r ie d  o u t , th e  numbers 
found are v e ry  much la r g e r ,  an average o f  2.9% o f  ad m ission s  
from 1916 t o  1920 as compared w ith  1.1% from 1910 t o  1914 .
The f ig u r e s  fo r  th e  y ea rs fo l lo w in g  th e  in tr o d u c t io n  o f  
sy s tem a tic  c u ltu r in g  are in  accordance w ith  th o se  found 
by p rev io u s o b se r v e r s . T h e o r e t ic a l ly  i t  would be 
ex p ected  th a t  th e  y e a r ly  v a r ia t io n  in  th e  p rev a len ce  o f  
B .d ip h th er ia e  in  s c a r le t  p a t ie n t s  would bear some r e la t io n  
t o  th e  p rev a len ce  o f  d ip h th e r ia  in  th e  d i s t r i c t  w hich  
s u p p lie s  th e  h o s p i t a l .  Though i t  i s  dangerous t o  draw
c o n c lu s io n s  from su ch  a sm a ll number o f  cases^ some su ch  
r e la t io n  can be made o u t . I t  would’ o b v io u s ly  be
f a l l a c i o u s /
C k d ft  Di|»MYf(»cW<L/4d»M#ss(oMf <fW
yMYly ))CYCrntA f^S o f  ScarîeC-/ïdvwis^fbhs t\^ h^ooYÎn<f 
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f a l la c io u s  t o  c o n s id er  th e  in c id e n c e  b e fo re  1914-15^as  
th e  c a se s  d isco v ered  th en  depended on th e  o p in io n  o f th e  
v a r io u s  m ed ica l o f f i c e r s  in  charge o f th e  wards as t o  what 
was s u s p ic io u s  o f d ip h th e r ia . But i f  th e  p ercen tage  
p rev a len ce  s in c e  th a t  year be c o n s id er ed , i t  w i l l  be seen  
th a t  th e  ten d en cy  i s  upward -  s p e c ia l ly  i f  th e  curve be 
averaged . Compare t h i s  w ith  th e  p rev a len ce  of d ip h th e r ia  
fo r  th e  same y e a r s . I have been unable to  procure th et
exact f ig u r e s  fo r  th e  d i s t r i c t  w hich s u p p lie s  th e  h o s p i t a l ,  
b u t , as in  Glasgow # e r y  few o a ses  o f  d ip h th e r ia  n o t i f i e d  
are tr e a te d  at home^the ad m ission s t o  h o s p i ta l  agree very  
c io s e l y  w ith  th e  l o c a l  p r e v a le n c e . I t  w i l l  be seen  th a t  
th e  year 1914-15  marks th e  lo w est p o in t o f  th e  te n  y e a r ly  
d ip h th er ia  c y c le  and th a t  th e  p reva len ce  in c r e a s e s  from  
th a t  y ea r^  I have b e e n ^ l e  to  t r a c e  any o th er  s t a t i s t i c s  
d ea lin g  w ith  t h i s  p o in t . I t  h a s , how ever, been shown by 
Richards and o th e r s  th a t  th e  p rev a len ce  of p o s t - s c a r la t in a l  
d ip h th er ia  v a r ie s  w ith  th e  p rev a len ce  o f  d ip h th e r ia  ou tsid ^ ^
As th e  p rev a len ce  o f  p o s t - s c a r la t in a l  d ip h th e r ia  depends upoi 
th e  number o f  c a se s  o f  u n recogn ised  d ip h th e r ia  adm itted  to  th e  
s c a r le t  wards one w ould in f e r  th a t  th e  r e la t io n  found here  
h o ld s good e lse w h e r e .
Seasonal in c id e n c e . T h is b e in g  s o , i t  would be exp ected  
th a t th e  s e a so n a l p rev a len ce  m ight show s im ila r  r e la t io n s  
but when i t  i s  c o n sid ered  th a t  th e  o a ses  o f s c a r le t  harbouring  
th e  d ip h th e r ia  b a c i l lu s  are not fo r  th e  most part (as w i l l  
b e /  Cki-rt
— B
be see®  l a t e r )  o a se s  o t  o l i a l o a l  â lp M h e r ia  tearit are  
d ip h th e r ia  o a r r le r s  who have o o s tr a e te d  s o a r le t ^ l t  I s  met 
s u r p r is in g  th a t, th e  f ig u r e s  g iv e n  below  do mot b ear  t h i s  
o u t ,  msut a lth o u g h  tak iq g  them g e n e r a lly  th e r e  i s  om th e  
w hole a  g r e a te r  p ra v a lea o e  o f  d ip h th e r ia  i n  s o a r le t  f e v e r  
in  th e  months du rin g  w hich  th e  in c id e n c e  o f  d ip h th e r ia  i s  
g r e a te r  th an  d u rin g  th e  o th e r s . a g a in  one mmst be  
chary o f  draw ing in fe r e n c e s  from  s o  sm a ll a  m m her o f  c a s e s
o ver  so  few  years.
1915-go .
Month. pgJ-y» Aag. Oct. low, Dec
Mean 
l y  a
io n s  h: 
dlp h th eM a
Lth-2S.4J 
s&
5 1 .4 5 4 .8 4 6 .4 68 5 7 .4 57 .E
Mean 
monthl
percentl 
Of scartle t 
admissif 
harboum ng B
2.1 5 .8 2.1 4 .0 2 .6  5 . 4 .3
0 ont in u a t io n .
aany*
ë& 7sr
4## 2 .7
March. I A p r il .  I May. 
5 4 .4  « . 4  3 7 .6  
1 .6  2 .3  1 .9
Sex D is t r ib u t io n . I t  may be n oted  in  p a s s in g  th a t  
o f  th e  235 c a s e s  120 were m ales and 165 fe m a le s  -  a  s l i g h t  
preponderance o f  fem a le s  w h ich  i s  in  accordanee w ith  th e  
s e x /
-  9 -
se x  d i s t r ib u t io n  o f d ip h th e r ia  i t s e l f  and w ith  th a t o f  
p o s t - s c a r la t in a l  d ip h th e r ia  (P ugh).
P rev iou s D ip h th er ia  or C on tact. The h i s t o r i e s  recorded  
in  th e  jo u r n a ls  are th o s e  ob ta in ed  by the nurse c o l l e o t -  
; in g  th e  c a s e .  In 1^ c a se s  o f th e  288 no h is to r y  o f  
p rev iou s in f e c t io u s  d is e a s e  i s  record ed  and o f  th e  
rem ainder o n ly  17 show a h is to r y  o f  havin g  had d ip h th e r ia  
at any tim e p r io r  t o  ad m ission  w ith  s c a r l e t ,  and o n ly  5 
had a h is to r y  o f  c o n te s t  w ith  a case  o f d ip h th e r ia .
C l in ic a l  C o n d itio n s .  I t  i s  w e l l  known th a t  in  unoom plica-  
:te d  d ip h th e r ia  i t  i s  im p o ss ib le  in  many c a se s  t o  d iagn ose  
th e  presen ce  o f  B .d ip h th e r ia e  by c l i n i c a l  exam in ation  
a lo n e . I t  i s  even more im p o ss ib le  t o  do t h i s  when 
d e a lin g  w ith  c a se s  o f  s c a r le t  f e v e r .  In  Dugh*s s e r i e s  
o f  420 c a se s  c e r t i f i e d  as s c a r le t  f e v e r  and examined fo r  
B .d ip h . on a d m issio n , 2 were found t o  be uncom p licated  
f a u c ia l  d ip h th e r ia . One was s c a r le t  f e v e r  a s s o c ia te d  
w ith  a croupy cough and c o n s id e r a b le  o b s tr u c t io n  t o  
r e s p ir a t io n :  d ip h th e r ia  b a c i l l i  were ob ta in ed  from th e  
fa u c e s  w hich were in flam ed  but w ith ou t d e p o s i t .  Two 
were s c a r le t  fe v e r  com p licated  by f ib r in o u s  r h i n i t i s .
In  3 c a se s  th e  fa u ces  were m erely  c o n g e s te d , 9 showed 
inflam m ation w ith ou t d e p o s it  and th r e e  p resen ted  
f o l l i c u l a r  ex u d a tio n . One case  showed u lc e r a t io n  o f  
t o n s i l s  and u vu la  and one case  a p u lta ceo u s mass o f  
exudate on th e  t o n s i l s  w ith  some u lc e r a t io n .  As
r e g a r d s /
— 10 —
regarda th e  n o ses  o f  th e  same s e r i e s  o f  c a s e s ,  two showed 
f ib r in o u s  r h i n i t i s .  In 33 c a se s  w hich on c a r e fu l  
in s p e c t io n  p resen ted  no ev id en ce  o f  e ith e r  f a u c ia l  
d ip h th e r ia  or f ib r in o u s  r h i n i t i s ,  m o r fh o lo g io a lly  t y p ic a l  
d ip h th e r ia  b a c i l l i  were fou n d . The same h o ld s good 
fo r  the o th er  s e r ie s '  o f  c a se s  record ed  -  on ly  in  very  
few i s  th e r e  c l i n i c a l  ev id en ce  in  th r o a t ,  nose or ear o f  
in f e c t io n  by d ip h th e r ia  b a c i l l i .  Some degree o f  f a u c ia l  
l e s io n  i s  c h a r a c t e r is t ic  o f  s c a r le t  f e v e r  and rh in orrh oea  
and o torrh oea  are b oth  common, th e  form er on adm ission  and 
l a t e r ,  th e  l a t t e r  a f t e r  th e  acu te  s ta g e  i s  o v e r .
To d e sc r ib e  th e  c l i n i c a l  c o n d it io n s  o f  283 c a se s  
found to  harbour th e  d ip h th e r ia  b a c i l lu s  on ad m issio n , i t  
would seem to  be b e s t  to  d iv id e  them in to  groups 
corresp ond ing  t o  th e  s ta g e s  o f  s e v e r i t y  o f  s c a r le t  th r o a ts ,  
A ll  th e  c a se s  were in  th e  acute  s ta g e  o f  th e  d is e a s e .
The d e s c r ip t io n  o f th e  th r o a t l e s io n s  as g iv en  by Kerr 
forms a s u ita b le  b a s is  fo r  t h i s  c l a s s i f i c a t i o n .
(1) Throat l e s io n  l im ite d  t o  c o n g e s t io n .
(2) Further in flam m ation  w ith  oedema and en larged  t o n s i l s
covered w ith  s t ic k y  mucus.
(3) “Patching" o f in n er  su r fa c e  o f  t o n s i l s .  By patch in g
i s  meant a y e llo w is h  scum over th e  t o n s i l s ,  e i th e r  
as a con tin u ou s p e l l i c l e  or sep a ra te  areas o f  
exu d ation  e a s i ly  rem ovable as a r u le , gtnd le a v in g  
no b le e d in g  or ab rasion  on rem oval.
( 4 ) /
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(4) U lc e r a tio n  o f  t o n s i l s ,  p i l l a r s  of fau ces or p a la te .
Three a d d it io n a l groups are n ecessa ry  to  in c lu d e  a l l  th e  
o a ses in  th e  s e r i e s .
(5) C ases w ith  d ip h th e r it ic  membrane on T o n s i ls ,  e t c .
(6) C ases w ith- congested  th r o a ts  but shewing s ig n s  o f
la r y n g e a l embarrassment. D ip h th er ia  b a c i l l i  in  th r o a t .
(7) Cases w ith  membrane in  n o se , th r o a ts  on ly  co n g ested ,
d ip h th e r ia  b a c i l l i  from th r o a t and n o se .
In th e  fo llo w in g  ta b le  the 283 c a ses  are shown c l a s s i f i e d  
in  th is manner^ d iv id ed  in to  groups correspond ing to  th e  years  
b efo re  sy stem a tic  c u ltu r in g , th e  years during w hich t h i s  was 
c a r r ie d  out and the t r a n s i t io n  y e a r .
As would be exp ected , in  th e  years 1910-14 p r a c t ic a l ly  
a l l  th e  ca ses  showed s ig n s  w hich would c a l l  a t te n t io n  t o  th e  
p o s s i b i l i t y  o f  d ip h th e r ia . The 4 e x ce p tio n s  to  t h i s  in  
group I  were d isco v ered  t o  harbour the b a c i l lu s  by b e in g  sen t  
in  as d ip h th e r ia , th ree  o f  them on account o f  con tact w ith  
d ip h th e r ia , and in  th e  fo u r th  case^ what ever exudate may have 
been p resen t at tim e o f d ia g n o s is  o u ts id e , had d isappeared  
when th e  case was adm itted . With the in tr o d u c tio n  of  
r o u tin e  c u ltu r in g  th ere  i s  a great in c re a se  in  th e  groups I  
and I I ,  th a t ijB to  say &f oases which would not su ggest  
in f e c t io n .  Over th e  whole period  on ly  4 c a se s  o f  
la r y n g e a l embarrassment are recorded and on ly  1 case o f n a sa l  
d ip h th e r ia . Groups V t o  VII are ca ses  which showed f a i r l y  
d e f in i t e  ev id en ce  o f d ip h th e r ia l in f e c t io n  and in  t h i s
s e r i e s /
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s e r i e s  in c lu d e  70 c a se s . The rem ainder, groups I  t o  XV, 
213 c a s e s ,  showed no le s io n  beyond wliat might be expected  
from s c a r le t  f e v e r .  I t  i s  v ery  ev id en t th a t i t  i s  
im p o ss ib le  to  diagnose the presence o f d ip h th e r ia  b a c i l l i  
from c l i n i c a l  exam ination a lo n e , and th a t u n le s s  some 
method o f ro u tin e  c u ltu r in g  be adopted many c a se s  w i l l  
p ass in to  th e  s c a r le t  wards u n recogn ized .
Group I . I I . I I I . IV. V. V I. V II . T o ta ls .
1910-14 4 - 24 6 35 2 • — 71
1914-15 11 2 8 5 6 - — 32
1915-20 69 36 41 7 24 2 1 180
T otals 84 38 73 18 65 4 1 283
As i l l u s t r a t i n g  th e  d i f f i c u l t i e s  o f d ia g n o s is  in  th e se  
c a se s  i t  i s  in t e r e s t in g  to  note how the 283 c a se s  were 
c e r t i f i e d  fo r  adm ission t o  h o s p ita l .
Number
of
Cases.
C e r t i f ie d
as
Proved to  bê s c a r le t  and d ip h th er ia  b a c i l l i . ^Scarlet
I . I I . I I I . IV. V.
gri
V I.
oups
V II,
95 D ip h th e r ia . 6 7 38 3 38 3
21 S c a r le t  & 
d ip h th e r ia .
2 2 10 1 6
167 S c a r le t 76 29 24 15
" I
1 1
The above ta b le s  how th e  ca ses  were c e r t i f i e d  and
what th e y  proved to  be on adm issions Th® la rg e  number o f  
c a s e s /
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o a ses  n o t i f i e d  as d ip h th er ia  i s  probably exp la in ed  by th e  
ra sh  b e in g  absent or i l l  developed at th e  tim e o f  c e r t i f i c a t i o n .  
Prom th e  jou rn a l n o tes in  the h o s p ita l  th e y  n e a r ly  a l l  showed 
d e f i n i t e  s ig n s  o f  s c a r le t  on adm ission and o n ly  a few were 
adm itted  to  d ip h th er ia  wards b efore  i t  became e v id e n t .
The two c a se s  c e r t i f i e d  as s c a r le t  and d ip h th er ia  and proved 
t o  be Group I ,  were so  c e r t i f i e d  because o f  con tact w ith  
d ip h th e r ia .
The n ext p o in t to  be consid ered  i s  how many o f t h e s t  
c a s e s  are to  be regarded as in s ta n c e s  o f double in fec tio n ^ a n d  
a ls o  what i s  the e f f e c t  o f double in f e c t io n  on th e  p a t ie n t .
The c a se s  under group V. are undoubtedly c a ses  o f double 
in f e c t io n  -  and so a lso  th o se  in  groups V I. and V II. The 
th r o a t  c o n d itio n s  o f  th e  remainder f a l l  in to  l in e  w ith  s c a r le t  
f e v e r .  The le s io n  o f  th e s e  c a ses  may be due to  in f e c t io n  
by d ip h th er ia  but in  th e  absence of fu r th er  ev id en ce i t  would 
seem more reason ab le  to  a scr ib e  them to  th e  s c a r l e t .  Even 
though v ir u le n t  b a c i l l i  were is o la t e d  from such c a ses  th a t  
would not be d e f in i t e  ev id en ce o f  double in f e c t io n  fo r  
v ir u le n t  b a c i l l i  can be i s o la t e d  from th e th r o a ts  of hettltK j 
in d iv id u a ls  . Though th e  f a u c ia l  le s io n s  of a ty p ic a l  ca ses  
o f d ip h th e r ia  may resem ble th o se  o f s c a r l e t ,  the m ajority  of  
o a ses  o f d ip h th er ia  do show th e  presence o f d e f in i t e  membrane. 
F urther ev id en ce on t h i s  p o in t , however, may be got from th e  
c o n s id e r a t io n  o f  th e  a f t e r  h is to r y  o f th e se  p a t ie n t s .  But 
here aga in  d i f f i c u l t y  a r is e s  when one seek s t o  a scr ib e  
o c c u r r e n c e s /
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occu rren ces in  th e  course of the i l l n e s s  to  d ip h th er ia  — 
e x c e p t , o f  co u rse , the d ip h th e r it ic  p a ls ie s  and card iac  
p a r a ly s i s .  Apart from th e  rash  in  s c a r le t  and th e  membrane 
in  d ip h th e r ia , th e  s ig n s  and symptoms are somewhat s im i la r ,  
and su ch  phenomena, as th e  p y rex ia , a lbum inuria , a d e n i t i s ,  d u e l  
th e  s l i 'g K te if*  ca rd io -v a scu la r  d is tu rb a n ces are common 
t o  both# A lso i t  must be remembered th a t many c a se s  o f  
s c a r le t  and d ip h th er ia  a f t e r  th e  su b sid en ce o f  th e  acute  
s ta g e  pass on to  an u n in terrup ted  recovery  w ith ou t any 
c o m p lic a tio n s  or se q u e la e . When th e  a f t e r  h i s t o r i e s  o f  
th e  283 c a se s  were examined, i t  was found th a t seq u ela e  and 
co m p lica tio n s d e f i n i t e l y  a sc r ib a b le  to  d ip h th e r ia  d id  not 
occur in  any o f th e  213 ca ses  in  groups I t o  IV. In  th e se  
groups o n ly  th ree  deaths occurred , two in  group I I I  and one 
in  group IV. and a l l  th r e e  are recorded as b ein g  due to  
s e p t ic  s c a r le t  f e v e r ,g iv in g  a case m o r ta lity  fo r  th e  combined 
groups o f 1 . ^  w hich i s  w e l l  w ith in  th e  average case m o r ta lity  
fo r  s c a r le t  f e v e r .  While th ere  may have been some c a ses  
o f  s c a r le t  p lu s m ild  d ip h th er ia  amongst them , i t  seems most 
l i k e l y  th a t  th e  com bination was ra th er  th a t of s c a r le t  
fe v e r  occu rr in g  in  d ip h th er ia  c a r r ie r s ,  s p e c ia l ly  when, as 
w i l l  be seen  la t e r ,  th e  organism s from s im ila r  s e r ie s  o f  
c a se s  are fo r  th e  most part n o n -v ir u la n t . Another 
argument in  favour o f  t h i s  view i s  when th e  oth er  groups 
are co n sid er ed . In them, when th e r e  i s  undoubted double
i n f e c t i o n /
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in f e c t io n  th e  course in  almost every  case was v ery  sev ere  
even w ith  s l i g h t  d ip h th e r ia l le s io n s  and i t  would be 
rea so n a b le  to  suppose th a t i f  th e  o th er  ca ses  were in  
r e a l i t y  double in f e c t io n s  th ere  would be some in d ic a t io n  o f  
t h i s  in  th e  a f t e r  h i s t o r i e s .  With regard to  th e  65 c a se s  in  
group V. a l l  were at Seeast sh arp ly  i l l  on adm ission  and only  
11 o f them are recorded as having made u n in terru p ted  
r e c o v e r ie s .  The m ajority  showed a c o n sid era b le  degree o f  
toxaem ia  w h ile  album inuria ahin orrhoea  and a d e n it is  were 
common, th e  a d e n it is  going on to  suppuration  in  4 c a s e s .
In  th e  65 c a s e s ,  16 deaths occu rred , g iv in g  a case  m o r ta lity  
fo r  th e  group o f 24^ , 11 o f th e  deaths b ein g  due to  ca rd ia c  
p a r a ly s is  and 5 due to  s e p s i s .  17 c a ses  are recorded
as havin g  had s e p t ic  s c a r le t  f e v e r ,  5 o f them dying; 6 as 
havin g  s e p t ic  s c a r le t  and post d ip h th e r it ic  p a r a ly s is ,  2 
o f  them dying; and 10 developed  p o s t -d ip h th e r it ic  p a r a ly s is  
(but w it ho it s e p s is )  o f  whom 9 d ie d . The h ig h  m o r ta lity ,  
th e  h ig h  in c id en ce  o f  s e p s is  add p o s t -d ip h th e r it ic  p a ls ie s  
are a l l  s t r ik in g .  The m o r ta lity  a lone i s  s u f f i c i e n t  to  
in d ic a te  th e  s e v e r i ty  o f  th e  course o f  th e  combined 
d is e a s e s .  The s e p s is  i s  probably due to  th e  double  
f a u c ia l  in f e c t io n  ren d erin g  th e  p a t ie n t  more l ia b le  to  
in v a s io n  by th e  s e p t ic  organism s commonly presen t in  the  
mouth. I t  i s  teuç)ting  t o  e x p la in  th e  p a ra ly se s  on 
s im ila r  l i n e s .  In s c a r le t  fe v e r  as w ith  a l l  o th er  
in f e c t io n s  d is e a s e s  th e  nervous system  i s  in v o lv ed  to
a /
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a g r e a te r  or l e s s e r  ex ten t according to  th e  s e v e r i t y  of 
th e  case  and i t  i s  p o s s ib le  th a t t h i s  might low er th e  
r e s is ta n c e  o f th e  p a tien t to  the to x in s  cau sin g  p a r a ly se s .  
But in  t h i s  con n ection  must be consid ered  th e  day o f  d is e a se  
on w hich serum was ad m in istered , countin g  from the on set o f  
so re  th r o a t .  In the 15 eases d ev e lo p in g  post d ip h th e r it ic  
p a l s ie s  serum was adm in istered  as fo llo w s
1st day -  1 -  1 d ie d .
2nd “ -  4  -  2 •
3rd “ -  2 -  1 »
4 th  “ -  2 -  2 ■
5th  " -  2 -  2 "
6th  " -  2 -  2 *
7 th  “ -  1 -  1 A
8 th  “ -  1 -  1 "
15 -  12 •
As th e  m ajority  o f  th e  c a ses  were la t e  in  r e c e iv in g  
a n t i to x in  th e  ex p la n a tio n  fo r  h igh  in c id en ce  o f  p a r a ly se s  l i e s  
probably in  t h i s  d ir e c t io n .
Of th e  4 la ry n g ea l c a se s  in  group VI, two had s e p t ic  
s c a r le t  but recovered  and one d ied  from card iac  p a r a ly s is .
The one case in  group V II , though showing co n sid era b le  
toxaem ia  on adm ission  made an u n in terru p ted  reco v ery .
The same c o n d it io n s  have been found in  a s e r ie s  o f 43
c a s e s /
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o a ses o f s c a r le t  and d ip h th e r ia  w hich I have had under 
my care du rin g  th e  past y e a r . C la s s i f i e d  in t o  th e  7 
groups as b efore  th e  numbers a r e : -
Group I .  I I .  I I I .  IV . V. V I. V II .
18 10 4  8 8  1
The 18 c a se s  in  Group I .  ran a m ild c o u r se , 4  showed 
e a r ly  a d e n i t i s ,  and 2 showed la t e  a d e n i t i s ,  go in g  on t o  
su p p u ration  in  1 c a s e .  But apart from t h i s  no o th er  
co m p lic a tio n s  or se q u e la e  developed*
Of th e  10 Group I I  c a se s  two became s e p t ic  but th e  
others made u n in terru p ted  r e c o v e r ie s .  The group I I I  c a se s  
g ls o  showed no co m p lica tio n s, ex cep t in  1 ca se  o t i t i s  media 
develop ed  in  2nd week. One group IV was s e p t ic  on adm ission  
and d ie d , th e  o th er  made g good r e c o v e r y .
Of th e  Group V. o a ses  two were s e p t i c ,  one having  
suppurâtAve a d e n it is  and a s u p e r f i c ia l  m astoid  a b s c e s s ,  but 
b oth  r ec o v e r e d . Two develop ed  p o s t - d ip h t h e r i t ic  p a l s ie s  
(p a la ta l)  and one d ied  o f  ca rd ia c  p a r a ly s i s .  A second one 
d ied  o f ca rd ia c  p a r a ly s is  fo u r  days a f t e r  a d m iss io n .
The one case  in  Group V I. made an u n in terru p ted  
r e c o v e r y .
I t  would appear from th e  above th a t ,w h i le  c a se s  o f  
double in f e c t io n  showing p resen ce  o f membrane are to  be 
regarded w ith  concern , th e  p resen ce  o f  a p o s i t iv e  c u ltu r e  
W ith o u t/
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w ithout a d e f in i t e  d ip h th e r ia l  l e s io n  i s  o f  l i t t l e  s ig n if ic a n c e  
c l i n i c a l l y .  That i s ,  o f  c o u r se , in  th e s e  c a se s  where serum  
has been g iv en  on d is c o v e r y  o f  th e  p resen ce  o f th e  d ip h th e r ia  
b a c i l l u s .  Whether th e y  would have develop ed  c l i n i c a l  
d ip h th e r ia  or not l a t e r  on i t  i s  im p o ss ib le  t o  s a y . T h eo re tic ­
a l l y  th a t  would depend on th e  s u s c e p t i b i l i t y  o f  th e  p a t ie n t  and 
on th e  v ir u le n c e  o f  th e  organism . In Cumpston*s s e r i e s  o f  
75 c a se s  w hich showed on ly  th e  p resen ce  o f  d ip h th e r ia  b a c i l l i  
on a d m issio n , fo u r  c a se s  (5 .3X ) develop ed  c l i n i c a l  d ip h th e r ia  
l a t e r ,  one o f  them d y in g . As fu r th e r  ev id en ce  o f  th e  increae ed 
s e v e r i t y  o f  course when th e  two d is e a s e s  are combined in  t ie  
same p a t ie n t ,  even when th e  d ip h th e r ia  fo l lo w s  th e  s c a r l e t ,  may 
be noted  th e  v ery  h ig h  m o r ta lity  from  p o s t - s c a r la t in a l  diphther i a  
in  th e  days b e fo re  serum tre a tm en t, a m o r ta l ity  h ig h er  than  
th a t  fo r  uncom plicated  d ip h th e r ia  (Pugh).
BACTERIOLOGY. W h ile ,w ith  th o se  c a se s  showing th e  p resen ce  
of membrane in  nose or th r o a t or la r y n g e a l embarrassment^we 
are d ea lin g  w ith  tr u e  v ir u le n t  d ip h th e r ia  b a c i l l i ,  th e r e  
rem ains to  be con sid ered  th e  s ig n if ic a n c e  o f  th e  b a c i l l i  
found in  th e  o th er  c a s e s ,  w hich show no o th er  le s io n s  than  
th o s e  w hich can be a t tr ib u te d  to  s c a r le t  f e v e r .  From a 
c o n s id e r a tio n  o f  th e  r e s u l t s  o f  p r e v io u s  w orkers i t  would appear 
th a t  d ip h th e r ia  l ik e  b a c i l l i  found in  th e  ear d isch a rg e s  are 
o f r e l a t i v e l y  l i t t l e  im p ortan ce. In th e  s e r i e s  o f c a se s  
m entioned p r e v io u s ly , W illiam s found in  4 s t r a in s  t e s t e d ,  th a t  
though  a c id  was produced in  b ro th  th e y  were a l l  n o n -v ir u le n t  to
g u in e a -p ig s . Of Forbes s e r i e s  11 were t e s t e d  but he found  
them /
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them not to  be tr u e  d ip h th e r ia  b a c i l l i ,  and Graham Sm ith
con clu d es th a t  w h ile  d ip h th e r ia  l ik e  b a c i l l i  are v e r y  common
«
in  th e s e  c o n d it io n s , tr u e  v ir u le n t  d ip h th e r ia  b a c i l l i  are  
r a r e .
As regard s b a c i l l i  from th e  n o se , Pugh t e s t e d  6 s t r a in s  
from  c a se s  showing no ev id en ce  o f  e i t h e r  f a u c ia l  d ip h th e r ia  
or f ib r in o u s  r h i n i t i s .  A ll  produced a c id  in  g lu c o se  
broth  but were n o n -v ir u le n t  t o 'g u in e a - p ig s .  In  W illiam s  
s e r i e s , 17 s t r a in s  were i s o l a t e d .  11 o f  th e s e  were found to  
produce a c id  in  g lu c o se  broth  and o f th e s e  th r e e  were found 
t o  be v i r u le n t .  A l l  th e  s t r a in s  from  Todd's 51 c a se s  o f  
r h i n i t i s  subsequent t o  s c a r le t  fe v e r  produced a c id  in  g lu co se  
b ro th  and behaved in  a l l  ways l ik e  d ip h th e r ia  b a c i l l i .  Out 
o f  7 s t r a in s  in je c te d  in to  gu in ea  p ig s  7 proved v i r u le n t .
The o n ly  c u ltu r a l  and p a th o g e n ic ity  t e s t s  record ed  fo r  
th e  s e r i e s  o f  th r o a t c a se s  are th o s e  by Pugh. F ive s t r a in s  
were t e s t e d .  A l l  produced a c id  in  g lu c o se  b ro th  and a l l  
were n o n -w iru len t t o  g u in e a -p ig s .  To t h i s  I  am ab le t o  add 
o b se r v a tio n s  on 14 s t r a in s  o f  b a c i l l i  i s o la t e d  from  th e  group 
I  c a se s  o f th e  s e r i e s  o f  46  s c a r l e t s  w ith  d ip h th e r ia  b a c i l l i  
under my care during th e  p a st y ea r . I t  i s  in  th e  Group I  
c a se s  th a t  th e r e  i s  l e a s t  o f  a l l  c l i n i c a l  ev id en ce  o f  
in f e c t io n  and i t  seemed i t  would be in t e r e s t in g  to  t e s t  
th e  v ir u le n c e  o f  th e  organism s i s o la t e d  from such  o a se s .
B esid es th e  18 c a se s  in  Group I ,  6 o th ers  a ls o  in  
Group I were rep orted  to  have " p o s it iv e  cu ltu res'*  but 
t h e s e /
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th e se  on fu r th e r  I n v e s t ig a t io n  proved not t o  be d ip h th e r ia  
b q o i l l i .  Two were found t o  be sh o rt chained  s t r e p to c o c c i  
which,w hen s ta in e d  by N e is s e r 's  m ethod ,very  c lo s e l y  resem bled  
th e  d ip h th e r ia  b a c i l l u s ,  and one was a s tr e p to th v lx ^  
showing b lu e  g ra n u les  when s ta in e d  w ith  t h i s  method. When 
broken up in  th e  p ro cess  of making a smear p rep a ra tio n  i t  
to o  c lo s e ly  resem bled d ip h th e r ia . I t  corresponded  
m o rp h o lo g ica lly  t o  th e  d e s c r ip t io n  o f  th e  s t r e p to th r ix  recorded  
by Gordon (p .432) excep t t iia t  w h ile  h i s  did not grow on serum  
t h i s  one fotwiéda moi At filireu^ growth on th a t  medium. The 
th r e e  o th e rs  proved t o  be Hoffm ann's B a c i l lu s .  In  prim ary  
c u ltu r e  from  th e  th r o a t th e y  were very  l ik e  th e  barred typ e  
o f  d ip h th e r ia  b a c i l lu s  but on i s o l a t io n  and su b c u ltu r in g  
th e y  r e v e r te d  to  th e  Hoffmann typ e  and th e  co lon iay  on serum  
were a ls o  Hoffmann l i k e .  To confirm  t h i s  th e y  were in je c te d  
in to  g u in e a -p ig s  but haa no e f f e c t  on them and,thc%h th e y  
grew in  H is s 's  serum w ater  medium,no a c id  was produced 
from  g lu c o se  or th e  o th er  su gars used (se e  Table pif.)
The 14 o th er  s t r a in s  o f b a c i l l i  i s o la t e d  were m o rp h o lo g ica lly  
in d is t in g u is h a b le  from th e  d ip h th e r ia  b a c i l lu s  and t h e ir  
c o lo n ie s  oiL serum were a^kl^cdiphtherim llike.. iThecbACiH i rin  
/ ^ e m a . i n i q g q f  th e  18 i n  group I  were a ls o  in d is t in g u is h ­
ab le  from d ip h th e r ia  in  prim ary c u ltu r es^ b u t, so  few were
p r e s e n t ,th a t  i t  was found Im possib le t o  i s o l a t e  them from th e  
numerous o th er  organism s p r e se n t . A lthough c u ltu r e s  were 
taken  from th e s e  p a t ie n t s  r e p e a te d ly  a f t e r  th e  prim ary c u ltu r e  
no d ip h th e r ia  b a c i l l i  were found a g a in .
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No , M orphology.
é
— X. 
1
&
%
i-j
- r
i 1 i %
-T-
1 4 •.P ath ogen icity  fo r  gu in ea -p Xe -
1 . Medium le n g th .  
P olar s ta in in g 1 ! +4 +4
•A 2. 
4-4-
K2 X2 0 0
No e f f e c t .
2 . lon g  b a c i l l i
ir r e g u la r ly
beaded.
4-C%Y.Z
+s
4-2.
d3
+ Z 
C3
i l
r 7
0 0
No e f f e c t .
S. medium le n g th .
ir r e g u la r ly
beaded.
+3 +&3
X ^
f-3 
-f-c g
T^ Z
40 X9
X3 0 0 No e f f e c t .
4. medium le n g th
ir r e g u la r ly
beaded.
fCij %
>tl
-hdif.
XX
4-4
P I
4-Cÿ
V 10
x%
4C6Dé>
0
X4
4Ct
t)C->
Died in  24 h r s .  L ocal 
n e c r o s i s ,  c o n g e s t io n
o f  auprarenalA .
5. long b a c i l l i ,  
p o la r  s ta in in g  
& b ead in g .
+ 2 
53
X2.
4C3
X4
4"6 6 0 0
0 No e f f e c t .
6. Long b a c i l l i .  
P olar s ta in in g  
Is b ea d in g .
+ 2. 
Cd
X%.
+3 Cc
Kt XS' X3 N 0 0
Died in  48 h r s ..
L ocal n e c r o s i s ,  con ges­
t io n  o f  su p r a r e n a ls .
7. Long b a c i l l i ,  
p o la r  s ta in in g +(?5
4-6 C6
X I
4-1
X/f X» X4 € 0
Died in  24 h r s .  L ocal 
n e c r o s i s ,  c o n g e stio n  of 
i n t e s t i n e s , su p ra ren a ls  
haem orrhagic.
8. medium le n g th
ir r e g u la r ly
beaded.
-hZ 4Ct + 2
c r
4-2
C3
xy
4-» 0 0 0
À l i t t l e  lo c a l  oedema nn 
3rd day. No g e n e ra l  
e f f e c t
9. Medium le n g th .  
P olar s ta in in g
h$
+Cij
3>4
4-2
Cj
X2 X-4 Xl 0 +C/i
P5*
Died in  48 h r s .  c o n g e s t io n  
o f  abdominal organ s. L ocal 
n e c r o s i s .  In te r n a l con ges­
t io n  o f  su p r a r e n a ls ,  
D e r ito n e a l e f f u s io n s .
LO. Medium le n g th ,  
gran u les la rg e  
and dark. -^4
Xz
4C4
X2 X t
4-Cy
X3 0 0 0 No e f f e c t .
11. Medium le n g th  
p o la r  s ta in in g cl X zfC$ Yt+C^ 4-4- x% (V 0 0 0
Died in  24 h o u rs . L ocal 
n e c r o s i s .  C on gestion  o f  
su p r a r e n a ls .
12.
u n iform ly  s l a i
*6) x t C4Z X7 0 0 0 0 •4(^ 3 No e f f e c t .
1 3 Very lon g  E a a  
alm ost segm e^ h
+2.
C(o
+•2
CiT
4*2
C 3
X4
4- 6
K4-
f l
X4
+7 0 0 No e f f e c t .14 Short b a c i l l i  
s tr e p to c o c c a l  
form . 1
X2
454/O
0 0 ïc t 0 No e f f e c t .
15 » 3 s t r a in s .  Bai 
red from prim­
ary c u lt u r e .  
H offm an-like
Û
JL-J
o C 0 0 0 0 0 0 No e f f e c t .
û -  s l i g h t l y  a c id  or n e u tr a l .  C -  c o m M e te °c o ig u la t io n .
Î  -  d e c o lo n is a t io n .markedly a c id . days o f  I n c u b a t i o n
on wJ
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The sugar t e s t s  g iv en  in  th e  above ta b le  were c a r r ie d  
out in  H is s 's  serum w ater medium w ith  \% o f  th e  sugar added. 
C u ltu res were examined 48 hours a f t e r  in o c u la t io n  and th e r e a f t e r  
every  day fo r  10 days. In cu b ation  was th en  stop ped  and th e  
c u ltu r e s  were examined fo r  p u r ity . Any found contam inated  
were r e je c te d  and tjie experim en ts rep ea ted  in  a s im ila r  f a s h io n .  
Through th e  a c t io n  on g lu c o se  a lone i s  u s u a l ly  tak en  as th e  
c r i t e r io n  o f  a d ip h th e r ia  b a c i l l u s ,  th e  o p p o rtu n ity  was tak en  
t o  compare th e  a c t io n  o f  th e se  14 s t r a in s  on o th er  su g a r s .
Graham Sm ith reco rd s th a t "under s u i ta b le  c ircu m stan ces  
( I . e .  such as in  H is s 's  serum w ater medium) a l l  s t r a in s  o f  
d ip h th e r ia  b a c i l l i  produce a c id  from  g lu c o s e , g a la c t o s e ,  
la e v u lo s e  and m a lto se , and th e  m a jo r ity  from  d e x tr in e  and 
g ly c e r in e .  The a c t io n  on la c t o s e  i s  v ery  v a r ia b le  and' on ly  
a few s t r a in s  a ct on sa c c h a r o se . A ll  t e s t s  on m annite y ie ld e d  
n e g a tiv e  r e s u l t s ^  I t  w i l l  be seen  th a t  th e  r e s u l t s  as g iven  
in  ta b le  c lo s e l y  agree w ith  t h i s .  A ll  o f  th e  14 s t r a in s  
produced a c id  in  g lu cose , ga lactose^  laevu lose^  à a l t o s e ,  12 in  
d e x tr in e  and g ly c e r in e ,  11 in  l a c t o s e ,  4 in  saccharAfte, and 
none had any a c t io n  on m an n ite . C oagu la tion  o f  th e  medium 
i s  a ls o  recorded as has a lre a d y  been n o t ic e d  by Kolmer and 
Moshage; i t  occu rs more fr e q u e n tly  w ith  th e  r e a d i ly  ferm ented  
sugars th an  w ilt lt th e  o th ers^  A ccording to  th e m ,it  i s  
dependent on th e  amount o f organ ic  a c id s  p resen t and i t  i s  
seen  from th e  above r e s u l t s  th a t c o a g u la tio n  d id  not occur w ith  
a n y th in g /
— 23 —
anyth ing  l e s s  th a n  a markedly ac id  r e a c t io n .  In t h i s  s e r ie s  
d e c o l& r isa tio n  o f  th e  medium has been n o t ic e d . So fa r  as I 
am aware t h i s  has not been recorded  b e fo r e . In th e se  
experim ents d e c o lo r is a t io n  was found to  s ta r t  at th e  bottom  
o f th e  tube where growth was g r e a te s t  and g r a d u a lly  spread  
upwards. D e c o lo r is a t io n  on ly  occurred  in  tu b e s  showing a
markedly a c id  r e a c t io n  and com plete c o a g u la tio n  -  and n ot in  a l l  
o f them . The degree o f  lo s s  o f  co lo u r  v a r ie d  g r e a t ly  -  b eing  
an yth ing  from a s l i g h t  p a lin g  o f  th e  a c id  co lo u r  t o  a com plete  
b la n ch in g . I t  was n ot due t o  co n ta m in a tio n , fo r  as has been  
s t a t e d ,  a l l  c u ltu r e s  were examined fo r  p u r ity .
VIRULEMCB: The method used was tjje subcutaneous in j e c t io n
of su sp en sio n s in  normal s a l in e  o f  24 hour serum c u l t u r e s ,  
as recommended by Kolmer & Moshage. The g u in e a -p ig s  were 
kept under o b serv a tio n  fo r  10 days and a post-m ortem  
exam ination  was made on d e a th . Of th e  14stiB ins t e s t e d ,  5 
were found to  be f u l l y  v ir u le n t ,  and 8 t o t a l l y  n o n -v ir u le n t .
One produced s l i g h t  and t r a n s ie n t  l o c a l  oedema but w ith ou t  
g e n e ra l symptoms and was th e r e fo r e  h e ld  t o  be n o n -v ir u le n t .
In  a l l  th e  f iv e  g u in e a -p ig s  th a t  d ied  th e  le s io n s  c h a r a c t e r is t ic  
o f  exp erim en ta l d ip h th e r ia  were fou n d , namely lo c a l  n e c r o s is  
•« ith  c o n g e stio n  o f  in t e r n a l  o rgan s, s p e c ia l ly  o f th e  
su p raren a l c a p s u le s .
As th e r e  were f i v e  v ir u le n t  d ip h th e r ia  b a c i l l i  found
i n /
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in  o a ses showing no f a u c ia l  l e s io n  beyond c o n g e s t io n ,i t  
would have been in t e r e s t in g  to  have t e s t e d  th e  Sch ick  r e a c t io n  
in  th e s e  c a s e s .  U n fo rtu n a te ly  I was unable t o  carry  t h i s  
o u t. I t  i s  on ly  in  Group I c a se s  th a t  d e la y  in  g iv in g
serum t o  a llo w  t h i s  t e s t  i s  at a l l  j u s t i f ia b le ^  fo r  th e  
l e s io n s  in  th e  o th er  groups may be due t o  d ip h th e r ia .
C on siderin g  th e  h ig h  m o r ta l ity  w hich has been found in  th e  
Group V. c a ses  i t  would seem to  be im portant fo r  a l l  o a se s  
showing le s io n s  t o  r e c e iv e  serum as soon as p o s s ib le .
PERSISTENCE OF BACILLI. In  th e  m a jo r ity  o f  th e  43  c a se s  
a lread y  m entioned th e  b a c i l l i  d isap p eared  from th e  th r o a t in  
a very  sh ort tim e -  in  fo u r  a lrea d y  m entioned, th e  primary  
tahroat c u ltu r e  on adm ission  was th e  o n ly  one ever  found t o  be 
p o s i t i v e .  In 13 cases^however^ th e  b a c i l l i  were found t o  
p e r s is t  fo r  u n u su a lly  lo n g  p e r io d s .
1 p e r s is t e d  to  5 th  week o f s ta y  in  h o s p i t a l .
4  " " 6 th  " II w « « (one b e in g  v ir u le i t
on a d m iss io n ).
2 * " 7th  " If n II «
1 " ” 8 th  " II II » II (v ir u le n t  on adm ission)
2 * "10th " » » n » (both n o n -v iru len t)
1 « "11th " " " " "
2 " beyond 1 2 th  week when p a t ie n t s  were d is m is se d .
^1 was n o n -v ir u le n t  and th e  o th er  v ir u le n t  on d ism issai^
Cumpston a lso  has found the same p ersisten ce  for long periods 
in  a sm all number of oases of sc a r le t  fever^and i t  i s  in  
accordance/
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accordance w ith  what i s  known w ith  regard  t o  uncom plicated  
d ip h th e r ia .
B efore p a ss in g  on to  th e  q u e s t io n  o f  p o s t - s c a r la t in a l  
d ip h th e r ia  i t  w i l l  be w e l l  t o  summarise th e  main p o in ts  th a t  
have been d is c u sse d  so f a r .
(1) On adm ission  t o  h o s p it a l  a not in c o n s id e r a b le  number o f
s c a r le t  f e v e r  p a t ie n ts  are found to  harbour d ip h th e r ia  
b a c i l l i  in  th e  th ro a t or nose or b o th .
(2) In th e  m a jo r ity  o f  th e s e  c a se s  th e r e  i s  no c l i n i c a l  ev id en ce
o f  th e  p resen ce  of th e  d ip h th e r ia  b a c i l l u s ,  and th e  
com bination  i s  in  a l l  p r o b a b il i ty  due to  s c a r le t  fe v e r  
occu rr in g  in  a d ip h th e r ia  c a r r ie r .
(3) The number o f  such  o a ses  found on adm ission  v a r ie s  w ith  th e
p reva len ce  o f d ip h th e r ia  in  th e  d i s t r i c t .
(4) The number w ith  a h is to r y  o f  p r e v io u s  d ip h th e r ia  or having
been in  co n ta ct w ith  d ip h th e r ia  i s  very  sm a ll .
(5) As w ith  h e a lth y  d ip h th e r ia  c a r r ie r s ,  th e  most o f  th e
organism s i s o la t e d  from su ch  c a se s  are n o n -v ir u le n t ,  but 
some are tr u e  v ir u le n t  d ip h th e r ia  b a c ill i^ a n d  the b a c i l l i  
may p e r s i s t  fo r  long p e r io d s .
(6) In oases where th e re  i s  d e f in i t e  ev id en ce  o f  âoub le  in f e c t io n
th e  combined d is e a s e s  ten d  to  run a v e ry  se v e r e  c o u r se . 
S e p s is  i s  v e ry  p rev a len t as i s  a ls o  th e  occurrence o f  th e  
p o s t - d ip h t h e r i t ic  p a r a ly s e s ,  due probab ly  to  th e  l a t e  
a d m in is tra tio n  o f serum.
» ) /
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(7) D ip h th er ia  l ik e  b a c i l l i  are commonly p resen t in  th e  o torrh oea  
and rh in orrh oea  subsequent to  s c a r le t  f e v e r .  The 
organism s from th e  ear are r a r e ly  tr u e  v ir u le n t  d ip h th e r ia  
b a c i l l i ,  but th e se  are more fr e q u e n t ly  found in  rh in o rrh o ea . 
POST-SCARLATIMAL DIPHTHERIA.
I t  i s  now u n iv e r s a l ly  r e c o g n ise d  th a t  th e  cause o f  p o s t -  
s c a r la t in a l  d ip h th e r ia  i s  the in tr o d u c t io n  o f some fo cu s o f
•f’cvtv'
in f e c t io n  in to  th e  sc a r le t^ w a r d s . P r a c t ic a l ly  th e  o n ly  means 
o f  in tro d u c in g  t h i s  in f e c t io n  i s  by th e  p a t ie n t s  or th e  h o s p ita l  
s t a f f ,  and o f th e  two th e  form er i s  by fa r  th e  most im p ortan t.
The treatm en t o f th e  two d is e a s e s  in  th e  same h o s p i t a l  has been  
shown by Pugh not t o  be an im portant f a c t o r  in  th e  e t io lo g y  of 
p o s t - s c a r la t in a l  d ip h th e r ia  but he g iv e s  an in s ta n c e  o f  in f e c t io n  
b ein g  c a r r ie d  by a n u rse . As he rem arks^the m ed ical s t a f f  80 
not come in to  su ch  c lo s e  r e la t io n s h ip s  w ith  t h e i r  p a t ie n t s  as 
t o  make them a l i k e l y  sou rce o f  i n f e c t io n ,  but i t  i s  e a s i l y  
co n c e iv a b le  th a t  a nurse tr a n s fe r r e d  from a d ip h th e r ia  to  a 
s c a r le t  ward sh ou ld  carry  in f e c t io n  in  t h i s  way. How 
in f e c t io n  may r e a d i ly  be in trod u ced  by th e  p a t ie n t s  has been  
seen  from th e  p rev iou s p a g e s , th e  wonder i s  th a t  p o s t - s c a r la t in a l  
d ip h th e r ia  i s  n o t more p rev a len t than i t  i s .
PREVALENCE. I t  i s  g e n e r a lly  s ta te d  th a t  s c a r le t  p a t ie n ts  
are most s u s c e p t ib le  to  t h i s  co m p lic a tio n  in  th e  th ir d  and 
fo u r th  weeks o f d is e a s e .  T h is i s  perhaps r a th e r  a lo o s e  
method o f  in d ic a t in g  th a t i t  i s  more p r e v a le n t in  th e se  weeks 
th a n /
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them e a r l i e r  or la t e r  in  th e  d isease^  as i t  i s  not so imich 
th a t  th e  p a t ie n ts  show an in c re a se d  s u s c e p t ib i l i t y ^  as th a t  
during t h i s  p er iod  th e  o p p o r tu n it ie s  fo r  spread o f  in f e c t io n  
are g r e a te r  and th e r e fo r e  th o se  who are s u s c e p t ib le  at a l l  
w i l l  be more l i k e l y  to  d evelop  th e  c o m p lic a tio n  th e n . During 
th e  acute  s ta g e s  o f th e  s c a r le t  fe v e r  and up t o  th e  th ir d  week 
th e  p a t ie n t  i s  co n fin ed  to  bed and th e  spread  o f  d ip h t h e r it ic  
in f e c t io n  would th en  be on ly  in d ir e c t ly  th rou gh  th e  medium of  
fe e d in g  u t e n s i l s  to y s  e t c . ,  but im m ed iate ly  th e  p a t ie n t  
g e ts  up th e  o p p o r tu n it ie s  for  spread are g r e a t ly  in c r e a se d , 
s p e c ia l ly  i f  he i s  tr a n s fe r r e d  to  a c o n v a le sce n t ward. 
Overcrowding o f wards i s  an oth er f a c t o r  in  th e  spread o f  
in f e c t io n .  C lim a tic  c o n d it io n s  have a ls o  been shown t o  
a f f e c t  th e  occurrence o f  P o s t - S c a r la t in a l  d ip h th e r ia , probably  
due to  co ld  and damp w eather se ttin g ^  up c a ta r r h a l c o n d it io n s  
o f th e  naso-pharynx fa v o u r in g  i n f e c t i o n .
As regards th e  s t a t i s t i c s  o f  p o s t - s c a r la t in a l  d ip h th e r ia  
Pugh’ s f ig u r e s  may be quoted as an exam ple, a n a ly s in g  th e  
r e tu r n s  made by th e  h o s p i t a ls  o f  th e  M etro p o lita n  Asylums 
Board fo r  th e  years 1891-1900 . I  have not had a c c e ss  t o  
any s a t i s f a c t o r y  s t a t i s t i c s  o f  a l a t e r  d a te . P rev iou s t o  
1895 b a c t e r io lo g ic a l  d ia g n o s is  was not used and th e  f ig u r e s  
fo r  1891-5 may be o m itte d . From 1896 t o  1900 th e  p ercen tage  
in c id en ce  o f  t h i s  c o m p lic a tio n , c a lc u la te d  on th e  s c a r le t  
c a se s  com pleted i s  in  each  year 5*1 , 5 * 1 , 3 .7 .
I n /
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In th e s e  f ig u r e s  are in c lu d ed  a l l  c a se s  of secon dary  th r o a t  
i l l n e s s  a s s o c ia te d  w ith  th e  d ip h th e r ia  b a c i l lu s  in c lu d in g  th o se  
w hich would from th e  c l i n i c a l  appearances a lone have been  
regarded as sim ple t o n s i l l i t i s .  W hile such s t a t i s t i c s  g iv e  
th e  a c tu a l number o f  c a se s  d ev e lo p in g  t h i s  c o m p lica tio n  th e y  
do n o t ,  s p e c ia l ly  when used t o  i l l u s t r a t e  th e  e f f i c a c y  o f  
p r e v en tiv e  m easures, g iv e  th e  tr u e  s t a t e  o f  a f f a i r s .  For one 
th in g ‘s c a se s  w ithou t so re  th r o a t but w ith  a p o s i t iv e  c u ltu r e  
o n ly , are n ot in c lu d ed  and^as Pugh s ta te s^  "the p o s s ib le  harm 
w hich may be done by th e  in tr o d u c t io n  o f  v ir u le n t  d ip h th e r ia  
b a c i l l i  in to  a ward i s  t o  be gauged, not by th e  number o f  
p a t ie n ts  who d eve lop  p o s t - s c a r la t in a l  d ip h th e r ia  but by t  lie
If
number in fe c te d  w ith  th e  b a c i l l u s .  A gainst he e f f i c a c y  o f
p r e v en tiv e  m easures i s  n o t to  be e stim a te d  so  much by th e  
number o f c a se s  in fe c te d  as by th e  number o f  outbreaks o f  
p o s t - a c a r la t in a l  d ip h th e r ia  w h ich  occur in  th e  w ards. For 
example^ in  a h o s p ita l  where i s o l a t io n  o f  a l l  c a r r ie r  c a se s  
i s  th e  r u le ,  one or two outbreaks in  la r g e  co n v a lescen t  
p a v il io n s  might q u ite  w e l l  y i e ld  a g r e a te r  number o f  c a se s  
than  more outbreaks in  sm a ller  wards o f  another h o s p i t a l  where 
such i s o l a t io n  i s  n t t  c a r r ie d  o u t . I t  i s  from t h i s  p o in t
o f  vidw th a t I have in v e s t ig a te d  th e  occurrence o f p o s t - s c a r  la tjn  a l
/
d ip h th e r ia  at t h i s  h o s p ita l  during th e  p ast te n  years 1910-1920 .
As during th e  f i r s t  fo u r  years o f t h i s  p eriod  no sy s te m a tic  
b a c t e r io lo g ic a l  exam ination  and i s o l a t io n  o f  p o s i t i v e s  was 
c a r r ie d /
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c a rr ied  out (as was done a f te r  1914) th e r e  i s  an op p ortu n ity  
o f d is c u s s in g  th e  e f f ic a c y  o f  t h i s  as a p r e v en tiv e  m easure.
During t h i s  p er iod  th e r e  were 5 7 "outbreaks o f p o s t - s c a r la t in a l  
d ip h th e r ia  in v o lv in g  87 c a se s  shov/ing ev id en ce  o f  in f e c t io n  and 
137 c a se s  showing p o s i t iv e  c u ltu r e s  o n ly . 14850 c a se s  o f  
s c a r le t  fe v e r  were com pleted in  th e s e  te n  years g iv in g  an 
in c id e n c e  o f .3 ^  ou tb reak s, .6% c a se s  o f  p o s t - s c a r la t in a l  
d ip h th e r ia , and .9% c a se s  w ith  p o s i t iv e  c u ltu r e s  o n ly .
In none o f  th e  outbreaks was th e  in f e c t io n  tr a c e d  to  any 
d e f in i t e  source (excep t th a t m entioned on page 3 y  ) nor were 
any o f  th e  n u rs in g  s t a f f  found to  be harbouring th e  d ip h th e r ia  
b a c i l l u s .  Of th e  87 c a se s  o f  p ost s c a r la t in a l  d ip h th e r ia  
(which in c lu d e  a l l  th o se  w ith  any f a u c ia l  l e s io n  however s l i g h t , )
82 showed a f a u c ia l  l e s io n  o n ly , 2 are recorded  as f a u c ia l  and 
la r y n g e a l d ip h th e r ia , 2 la r y n g e a l o n ly , and 1 as f a u c ia l  n a sa l  
and la r y n g e a l d ip h th e r ia . T his l a s t  ca se  d ied  o f  ca rd ia c  
p a r a ly s is  as d id  a ls o  one o f th e  làryn gea l c a s e s ,  but no o th er  
d eath s occu rred , g iv in g  a case m o r ta lity  o f  2*3^ .
I t  w i l l  be seen  from th e  average o f  1 .5  c a se s  per outbreadc 
th a t  th e  outbreaks were fo r  th e  most part l im ite d  t o  v e r y  few  
e a s e s .
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Year. Cases s c a r le t  
com p leted .
Outbreaks 
P .s c a r la t in a l  
D ip h th e r ia .
Cases in v o lv e d .
C l in ic a l
D ip h th e r ia .
P ô s itâ v e
c u ltu r e s
o n ly .
1910-11 1860 7 8 1
• 3^ .4% .05%
1911-12 1300 6 17 20
.4% 1.3% 1.5%
1912-13 1205 4 4 4
.3^ .3% .S%
1913-14 1881 3 3 7
.IX .1% • S%
1914-15 2473 6 6 7
.8% .*% .2%
1915-16 2446 17 32 84
.6X 1.3% 8.4%
1916-17 1335 9 11 9
.6^ .8% .6%
1917-18 516 3 3 8
.5X .5% .5%
1918-19 504 1 1 0
.1^ .1% -
1919-20 1330 1 2 a
.07% .14% .14%
The s e r i e s  o f o a se s  i s  to o  sm a ll to  be ab le  to  add to  
a lread y  p u b lish ed  in fo rm a tio n  on th e  s t a t i s t i c s  o f  th e  y e a r ly  
and se a so n a l p rev a len ce  o f  t h i s  com p lica tion *  However i t  i s  
in t e r e s t in g  to  n o te  th e  y e a r ly  p rev a len ce  o f  p o s t - s c a r la t in a l  
d ip h th e r ia  w ith  r e fe r e n c e  to  th e  p er io d  o f r o u tin e  c u ltu r in g  
w h ich /
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w hich was commenced in  1914 -15 . In ste a d  o f  th e r e  b e in g  
a r ed u c tio n  in  th e  p reva len ce  o f t h i s  co m p lica tio n  th e r e  i s  
in s te a d  a v ery  marked in c r e a se  s p e c ia l ly  in  th e  years  
1915-16 and 1916-17 , in  1915-16 th e r e  b e in g  a ls o  a great  
in c r e a se  in  th e  p o s i t iv e  c u ltu r e  c a s e s .  T h is i s  d i f f i c u l t  
t o  exp lain^but th e r e  are s e v e r a l  f a c t o r s  w hich may be 
c o n s id e r e d . Por one th in g ^ it  *88 in  1916 th a t  th e  war had 
most e f f e c t  on th e  h o s p ita l  s t a f f  b o th  m ed ica l and n u r s in g , and 
i t  i s  p o s s ib le  th a t in  consequence a number o f  c a se s  o f  
u n recogn ised  d ip h th e r ia  .passed in to  tJie wards and th a t  
p reca u tio n a ry  m easures in  th e  wards were not so  c a r e f u l ly  
c a r r ie d  o u t . Overcrowding o f  th e  wards may a ls o  have had 
an e f f e c t  fo r  in  1915-16 th e r e  was an u n u su a lly  la r g e  number 
o f  s c a r l e t s  ad m itted . But th e r e  was an even g r e a te r  number 
adm itted in  1 914 -15 . However in  1914-15  a .^  ^ th e  c a se s  
harbouring the d ip h th e r ia  b a c i l lu s  on adm ission  were i s o la t e d ,  
excep t 5 who had to  remain in  th e  w ards. In 19 1 5 -1 6 , 18 such  
o a se s  were not i s o la t e d  but remained in  th e  w ards, and i t  i s  
p o s s ib le  th a t  th is^  combined w ith  th e  la rg e  number o f c a se s  
under treatm en t and th e  changes in  th e  s t a f f ,  may e x p la in  t h i s  
in c re a se d  p reva len ce  o f  p o s t - s c a r la t in a l  d ip h th e r ia . C e r ta in ly  
fo r  th e  p a st two years^when c o n d it io n s  have been more or l e s s  
norm al^the in c id en ce  o f  t h i s  c o m p lic a tio n  has been very  low .
I t  i s  in t e r e s t in g  t o  compare th e  in c id e n c e  o f p o s t - s c a r la t in a l  
d ip h th e r ia  w ith  th a t  o f  p o s t - d ip h t h e r i t ic  s c a r l e t .  In  
sp e a k in g /
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sp eak in g  o f  th e  former^ Graham Sm ith s t a t e s  th a t  a lth ou gh  
p a t ie n ts  s u f fe r in g  from d ip h th e r ia  may su b seq u en tly  d evelop  
s c a r le t  f e v e r ,  or both  d is e a s e s  appear siraultianeously  in  one 
s u b je c t , in  th e  g rea t m a jo r ity  o f  in s ta n c e s  in  w hich th e s e  two 
d is e a s e s  occur in  th e  same p a t ie n t  d ip h th e r ia  fo l lo w s  th e  a tta ck f  
o f  s c a r le t  fe v e r . T h is , how ever, has not been th e  ex p er ien ce  
h e r e . During th e  same te n  years^ 71 outbreaks of p o s t-d ip h ­
t h e r i t i c  s c a r la t in a  have occu rred  in v o lv in g  216 p a t ie n t s .
During th e  p er iod  6754 c a se s  o f  d ip h th e r ia  have been com pleted  
g iv in g  an in c id e n c e  o f 1.5% outb reaks and 3% c a se s  in v o lv e d .
The average number o f  c a se s  per outbreak i s  3 -  ju s t  double  
th a t  in  p o s t - s c a r la t in a l  d ip h th e r ia . Of th e  216 c a ses  21 
d ied  -  a ca se  m o r ta lity  o f 9.7%. Compared w ith  th e  s t a t i s t i c s  
o f  p o s t - s c a r la t in a l  d ip h th e r ia , th e s e  are in  ev ery  way much 
h ig h e r .
To tu rn  now t o  th e  q u e s tio n  o f  d e a lin g  w ith  d ip h th e r ia
in  a s s o c ia t io n  w ith  s c a r le t  fe v e r  in  h o s p i t a l  p r a c t ic e .
i f
I t  i s  e v id en t from  th e  fo r e g o in g  pages th a t^ c a se s  harbouring  
th e  d ip h th e r ia  b a c i l lu s  on adm ission  were p reven ted  from  
e n te r in g  th e  s c a r le t  w ards, p o s t - s c a r la t in a l - d ip h t h e r ia  would 
be p r a c t i c a l ly  e lim in a te d . T his however cou ld  o n ly  be done 
by i s o l a t in g  a l l  s c a r le t  c a se s  on ad m ission  u n t i l  proved by 
r ep ea ted  c u l t iv a t io n  o f  nose and th r o a t (and ear in  th e  
p resen ce o f  d isch a rg e ) t o  be f r e e  from d ip h th e r ia  b a c i l l i .  
P r a c t ic a l ly  i t  i s  im p o ss ib le  t o  carry  out t h i s  co u n se l o f  
p e r f e c t io n /
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p e r fe c t io n  and one must be con ten t w ith  c o n s id e r a b ly  l e s s
r a d ic a l  m ethods. A c a r e fu l  c l i n i c a l  exam ination  o f  the
nose and th ro a t b e fo re  c a se s  on ad m ission  are sen t t o  th e
s c a r le t  wards w i l l  a llow  o f  th e  e lim in a t io n  o f th o se  c a se s
showing c l i n i c a l  ev id en ce  o f  d ip h th e r ia . In t h i s  way to o
o a se s  w ith  su s p ic io u s  th r o a t s ,  s p e c i a l l y  i f  th e r e  i s  a h is to r y
o f  co n ta ct w ith  d ip h th e r ia , cou ld  be d iv e r te d  t o  th e  i s o l a t io n
ward. Even though su ch  c a se s  were proved not t o  harbour th e  
jbilLCilJvS,
d ip h th e r ia ^  th e r e  would be no danger to  them in  th e  mixed 
ward i f  p r o tec ted  by serum. I t  may be argued th a t  th e  
d u ra tio n  o f  th e  immunity a ffo rd ed  by a dose o f  serum on 
adm ission  would not be o f  s u f f i c i e n t  le n g th  to  p r o te c t  during  
th e  whole course o f  th e  s c a r le t  f e v e r .  However, su ch  has 
been th e  procedure here and in  no in s ta n c e  has a case  so is o la te d  
in  th e  s c a r le t  and d ip h th e r ia  ward develop ed  d ip h th e r ia  l a t e r  on.
Having regard to  th e  s e v e r i t y  o f  th e  combined d is e a s e s  
i t  would seem ^ dvisab le  th a t  a l l  c a se s  showing d e f in i t e  c l i n i c a l  
evidence^ or having th r o a ts  s u s p ic io u s ^ o f  d ip h th e r ia  should  be 
g iv en  la rg e  d o ses o f  serum; w ith  a v iew  t o  l im it in g  s e p s is  
i t  i s  th e  custom  here t o  g iv e  as w e l l  s e v e r a l  d o ses  o f p o ly v a len t  
a n t is t r e p to c o c c a l  serum -  e i t h e r  su b cu ta n eo u sly  or in  la r g e r  
doses per rectum . For th e  lo c a l  trea tm en t o f  th e  mouths o f  
th e s e  s e p t i c  c a se s  I bave found th a t  recommended by Voss fo r  
V in cen t’ s Angina t o  be Very s a t i s f a c t o r y  -  nam ely a 2% s o lu t io n  
in  g ly c e r in  o f  sa lv a r sa n . In  many o f th e se  c a se s  smears from 
th e  th ro a t and mouth show th e  p resen ce  not o n ly  o f  th e  ord in ary  
p y o g e n ic /
— 54 —
pyogenic co cc i bu t a ls o  large numbers o f sp lro cW etes^  fu s ifo rm  
b a c i l l i  and s tr e p to th r ic e s  and i t  was by fin d in g  th e se  th a t  
one was' led  to  t r y  th is  trea tm en t*
W ith reg a rd  to  th e  cases showing no evidence of the  
presence of B * d ip h th e ria , c o n s id e rab le  d if fe re n c e  o f  opinion  
e x i s t s  as t o  whether ro u tin e  b a c te r io lo g ic a l exam inations to  
f in d  such  cases should  be c a r r ie d  o u t.  According to  Pugh 
account o f th e  p revalence  o f  th e  n o n -v iru le n t b a c i l lu s  
aW  th e  f a l l a c i e s  o f  s in g le  c u l tu r e s ,  i t  may be doubted 
w hsther a ro u tin e  b a c te r io lo g ic a l  examination on adm ission 
woaM prove o f s u f f i c i e n t  value to  repay  th e  labour involved# 
IM th e  o t h # r M nd, Gar r a t  t  & Washbourne b e lie v e  th a t  p o s t-  
s c a r i a t i n a l  d ip h th e r ia  can only be o b v ia ted  by such  
exanhnatioas and by s e p a ra tio n  o f th o se  in  whose th ro a ts  
d i j ia th e r ia  b a c i l l i  are found*
The occurrence of c ro ss  in fe c t io n s  i s  one o f th e  main 
d b jsp tio n s  to  fe v e r  h o s p i t a l s  a t  th e  p resen t day and as  
t.hB d ip h th e r ia l  i n f e c t io n  i s  e s s e n t i a l l y  a  p re y e n tib le  one, 
i d  does not seem ju s t i f i a b l e  t o  allow  p a t ie n ts  harbouring  
ithc b a c i l lu s  t o  remain in  co n ta c t w ith  th e  o th e rs*  By en 
th e  most o f $hes# organism s a re  n o n -v ir u le n t  m4 th e  
y ^ U l t s  o f  one c u l tu re  f a l l a c i c ^ ,  s t i l l  many few er cases 
would be allow ed to  pass tiirough under a ro u tin e  system  of 
c u l tu r in g  than  w ithout i t#  Such ro u tin e  methods involve 
very  l i t t l e  e x tr a  lab o u r, s p e c ia l ly ^ a s  fo r  a d m in is tra tiv e  
p u rp o s e s ,i t  i s  n o t neo###ary to  i s o la te  and t e s t  th e  
d ip h th e r ia /
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d ip h th e r ia - l ik e  organism s found. The i s o la t io n  of such 
p a t ie n t s  i s  am im p o r ta it a s ,  i f  no t more so th a n , the  
d isco v ery  o f  th e  p o s i t iv e  c u l tu re .  As p o in ted  out by 
G a rra tt & Washbourne t h i s  i s o la t io n  sh ou ld  not be beyond to e  
r e so u r c e s  o f  most fe v e r  h o s p i t a l s .  I t  has been shown 
th a t  in  th is  h o s p i ta l  th e  r e te n t io n  o f  th e se  cases in  th e  
wards was one of th e  f a c to r s  le ad in g  to  an in c re ased  prevalence 
o f p o e t- s c ,a r la t ln a l  a lp h th e r la  during  1916-16. Sven though 
such c a se s  are su b je c te d  to  bed i s o la t io n ,a s  f a r  as can beA one,: 
tm. th e  ward, i t  i s  im p o ss ib le  to  be su re  o f  p rev en tin g  the
I
sp reW  o f in f e c t io n .  But, b es id es i s o l a t i o n  a f t e r  the  |j
! !
d i s c o v e r y  o f  th e  presence o f  th e  d ip h th e r ia  b a c i l lu s ,  i t  i s  I
i s p o r t a o t  a lso  to  reg ard  a l l  new cases  adm itted  t o  a  s c a r l e t  
w a r d  a s  p o te n t ia l  so u rces o f  in f  s e t  ion^ a n d  to  subm it them to  
a  bed i s o l a t i o n  a s  r i g i d  a s  p o ss ib le  fo r  th e  2 4  o r 4 8  hours 
n e ® e » a r y  t o  g e t a  r e s u l t  f r o m  t h e  c u l tu re s  tak en  on adm ission .
S im ila r ly , any case o f  s c a r le t  which subsequent to  adm ission 
dsveloj®  a  so re  th ro a t o r  rh in o rrh o e a  o r  o to rrh o ea  shou ld  be ;i
' if'
consid ered  as  a  p o te n t ia l  source o f  in fe c t io n  and be is o la te d  j
I n  bed in  th e  ward u n t i l  proved f re e  from d ip h th e r ia  b a c i l l i .
Tl® rea so n s  f o r  t h i s  a re  s u f f i c i e n t l y  obvious from what has 
.gone b e fo re  and th ey  have been f u l l y  d e a lt  w ith  elsew here by 
W iiij^ m ^
Of th e  o th e r  f a c to rs  which iiave been ^^own to  a f f e c t  
th e  p revalence o f  p o s t - s c a r la t i n a l  d ip h th e r ia , l i t t l e  need I
be s a id . The i^ rb p u rin g  o f  b a c i l l i  by the  n u rs in g  s t a f f  ;l
h a s /  I
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has been seen  to  be a p o s s ib le  thou gh  comparâti v e l y  rare  
sou rce o f  i n f e c t i o n .  The tr a n s fe r e n c e  o f  n u rses  from th e  
d ip h th e r ia  to  th e  s c a r le t  wards i s  un avo id ab le  in  h o s p ita l  
p ractice^  and Pugh has p o in ted  out th a t  th o se  who have been  
working in  wards c o n ta in in g  d ip h th e r ia  sh ou ld  not be put on 
duty in  s c a r le t  f e v e r  wards u n le s s  th e y  have been proved by 
c u ltu r in g  to  be fr e e  from  th e  means o f in f e c t in g  t h e i r  charges  
w ith  d ip h th e r ia . S o^ too^ it would be a d v isa b le  to  tak e c u ltu r e s  
at in t e r v a ls  from th e  s t a f f s  o f s c a r le t  w ards, t o  ensure th a t  
th e y  remain f r e e  from i n f e c t i o n ,  as th e  n u rses when o f f  duty  
m ingle w ith  th o se  from d ip h th e r ia  wards and are l ia b le  t o  
become c a r r ie r s  in  t h i s  way. The dangers o f overcrow ding are  
m anifest^ not o n ly  as regard s p o s t - s c a r la t in a l  d ip h th e r ia  but 
fo r  o th er  c r o ss  in f e c t io n s  and need not be co n sid ered  h e r e .
W ith regard t o  th e  means o f  l im i t in g  th e  spread of an 
outbreak of p o s t - s c a r la t in a l  d ip h th e r ia , th e  same g en era l  
p r in c ip le s  are in v o lv e d . The case^ or c a se s ,d e v e lo p in g  
d ip h th e r ia  sh ou ld  be removed from  th e  ward a s soon  as p o s s ib let
and th e  rem ainder con fin ed  to  bed . No new c a se s  should  be 
adm itted and no c a se s  sh ou ld  be d ism issed  t i l l  th e  outbreak  
has been in v e s t ig a te d  and d e a lt  w ith . C u ltu res should  be taken  
from th e  nose and th r o a t o f  a l l  p a t ie n t s  and o f  th e  s t a f f  as 
w e l l ,  and owing to  th e  f a l l a c i e s  o f  th e  r e s u l t s  o f  one 
c u ltu r e  o n ly , t h i s  shou ld  be r ep ea ted  once or tw ic e .  A tte n tio n  
has been d ir e c te d  by Pugh t# ^ a  su p e r v is io n  over th e  t o y s ,  l in e n ,  
e t c . /
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e t c ,  under such c ircu m stan ces as th e s e  have appeared to  be 
im portant f a c t o r s  in  stam ping out i n f e c t io n .  Here i t  
has been th e  custom  to  examine th e  th ro a t o n ly , and w ith  
one round o f  c u l t u r e s .  From th e  average number o f  c a se s  
th a t  la v e  developed  in  an outbreak (1 .3 )  i t  may be con sid ered  
th a t  th e  r e s u l t s  are s a t i s f a c t o r y ,  and in  most c a se s  th e  
ward has been quarantined  f o r  a few days o n ly  -  not more 
than  a w eek. However, th a t  w ith  t h i s  method some c a se s  
are m isse d , i s  shown by a c o n s id e r a t io n  o f some o f th e  
ou tb reak s. In one or two in s ta n c e s  fu r th e r  c a se s  o f  
d ip h th e r ia  have kept crop p ing  up at in te rv a ls^ sh o w in g  th a t  
th e  source o f in f e c t io n  had n ot been d isco v ered  on c u ltu r in g  
a f t e r  th e  primary c a s e . A lso ^ ca ses  whose c u ltu r e s  proved  
n e g a tiv e  at th e  f i r s t  tim e o f c u ltu r in g  have been found  
p o s i t iv e  a few days l a t e r  when an oth er  round o f  c u ltu r e s  
was made on account o f a fu r th e r  case  o f d ip h th e r ia . In  
one outbreak in  th e  sp r in g  o f  1920 th e  o r ig in a l  source  
was found to  be probably a p a t ie n t  harbouring d ip h th e r ia  
b a c i l l i  in  th e  n o s e . From t h i s  i t  would appear a d v isa b le  
t o  carry  out th e  r o u tin e  recommended by Pugh i . e .  c u ltu r e s  
from nose as w e l l  as t h r o a t , at l e a s t  two rounds o f  
C u ltu res b e in g  made. But however e f f i c a c io u s  su ch  m easures 
may prove in  l im it in g  th e  spread o f  in f e c t io n  once an outbreak  
has occu rred , i t  would seem th a t  th e  most im portant p o in t 
in  d e a lin g  w ith  d ip h th e r ia  in  s c a r le t  fe v e r  i s  th e  p rev en tin g  
o f u n recogn ised  u ip h th e r ia  b e in g  in trod u ced  in to  th e  wardC, 
an d /
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and i t  has been shown th a t t h i s  i s  in  a grea t measure 
p r a c t ic a b le .
SUMMARY.
The f i r s t  part o f  th e  paper has been summarised on 
pgges -  6 and th e  fo l lo w in g  p o in ts  are th o se  borne out 
by th e  subsequent p a g es .
(1) The most im portant f a c t o r  ca u sin g  p o s t - s c a r la t in a l
d ip h th e r ia  i s  th e  in tr o d u c t io n  o f  u n recogn ised  
d ip h th e r ia  in to  th e  w ards.
(2) S u b sid ia ry  fa c to r s  are (a) in tr o d u c t io n  o f in f e c t io n
by th e  s t a f f ,  and (b) overcrow ding o f w ards.
(S) Por p rev en tio n  g r e a te s t  im portance i s  a tta ch ed  to
sy s te m a tic  b a c t e r io lo g ic a l  exam in ation  o f nose and th r o a t ,  
as w e l l  as c a r e fu l  c l i n i c a l  exam in ation  on adm ission  
to g e th e r  w ith  i s o l a t io n  o f  a l l  p o s i t iv e  c a s e s .
(4 ) A l l  c a se s  on adm ission  shou ld  be regarded as p o te n t ia l
so u rc es  o f  in f e c t io n ^ is o la t e d  u n t i l  proved f r e e .
(5) S im ila r ly  w ith  c a se s  d e v e lo p in g  so re  th r o a t or d isch a rg e s
from  nose or ear l a t e r  on in  th e  d i s e a s e .
(6 ) P reca u tio n s shou ld  be taken  t o  prevent in tr o d u c t io n  o f
in f e c t io n  by th e  s t a f f .
(7 ) For l im i t in g  an outbreak o f  p o s t - s c a r la t in a l  d ip h th e r ia
s im ila r  b a c t e r io lo g ic a l  methods should  be adopted .
 _ _ _ _ o O o ---------------------
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